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111 iUo Claims: 

rieasc amend claims I, 6, and 13. The claims are as follows: 
1 . (Ciinmtly amended) A method of forming a semiconductor structure, comprising llic steps of: 
providing a semiconductor region; 

forming a gale stack on top of the semiconductor region, the gate stack including 

(i) a gnlc dielectric region on top of the semiconductor region, 

(ii) a first gate polysilicon region on top of tlie gate dielectric region, and 

(iii) a second gato polysilicon region on top of the first gate polysilicon region, the 
second gale polysilicon region being doped with a type of dopants; and 

fonning on a side wall of the gate stack a diffusion bamer region and a spacer oxido 

region, 

wherein the diffusion barrier region is sandwiched between the gate stack and the spacer 
oxide region, and 

wherein the diffusion barrier region is in direct physical contact with both the first and 

second gate polysilicon re6ions,^4 

wh:T2!l'_fr-" .jiTfi wwm h^pira : napon comp r ises a materia l havin«^^o p^lY Qf prcy gnling a 
^isinn nf oxipcn -containine m nienals jWufrh thr. HifTiifiion barrier rccion. 



2. (Original) Tlic method of claim 1, wherein the second gate polysilicon region is doped wiUi n- 



type dopants 



3. (Original) The method of claim I . wherein the step of Ibrming the gate stack comprises the 
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slops of: 



forming a fiatc dielectric layer on lop of the semiconductor region; 

forming a gate polysilicon layer on lop of the gale dicleclric layer; 

implanting the type of dopants into a top layer of the gate polysilicon layer; and 

etching away portions of Ihe gate polysilicon layer and the gale dicleclric layer such that 
wlial rciTiains ollhc gale polysilicon layer after the step ofctching comprises the first and second 
gate polysilicon regions, and what remains of the gate dielectric layer aacr the step ofctching 
comprises the gate dielectric region. 



4. (Original) Ihe method of claitn 1 , wherein the diffusion banier region comprises oxynilridc 



silicon. 



5. (Original) The method of claim 1, wherein the step of forming the difllision barrier region and 

the spacer oxide region comprises the steps of: 

foiiTiing the diffusion barrier region at a top surface of the side wall of the gate slack; and 
fowling the spacer oxide region on lop of the diffusion barrier region al\er the step of 

fonning Ihc difllision barrier region. 



6. (Currently amended) qSie-methed ofc-laim4j Am cthod of forming scmjeonduo^pr st ructure, 
p rONnd ing a se micond uctor tCEion: 

frqgim. n t^ritft st ^ck on tOP of the. Rt^miconductor region, th££ilLe-Stgt^incUuling 
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(i) ii p. atc dielectric icgion o n to n of the semiconfhic lor region, 
miajiist .gatiUloiydlL^ ffate dic|(?ctric reftion^ 



(iii) n second gate i??Iy'"I9"" ^< ^«^on on top orth c first R ateml y^jHcon rcRio gJhs 
?:gmQlgM.?J!£ily5jii^^r^ Bi^^ <^'op«^ ^'^^^ ^ ^VP^ o f dopants; and 

' £TJli!U^ ^" " ^"^'-^ "^t^^*^ ^^'^ slack Jkdimisjon hmi-icr rcinion and a spacer oxide 

wherei n the d imisio n ban ier regio n j ' inn^-'-v-'^ ^^^t»,^.^n thn pate stack and the spacer 

„,n.r.^in nin Hi fTnsinn bar rier region is i " direet Tihvsical contact with bo tl i the fugt and 
s econd aai!LPolydliPPJli^i«n£LJsnd 

wliorcin the step of forming the diffusion barrier region and the spacer oxide region 
<5cs the step of thcnnally oxidizing the side wall of the gate slack wiOi the presence of a 



compri 



nitrogen-carrying gas. 



7. (Original) The method of claim 6, wherein the step of thermally oxidizing the side wall of the 
gate slack with the presence of the nitrogen-carrying gas comprises the steps of: 
prc-hcaling the nitrogen-carrying gas; aiid 

thennally oxidizing the side wall of Uic gate stack with the presence of the pre-hcated 
nitrogcn-cari-ying gas. 
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8. (Original) The method of claim 6. wherein the step of thcmtally oxidiidng the side wall of the 

grtlc stack comprises Iho steps of; 

thennally oxidizing a lop surface and tl^e side wall of the gate stack with the presence of 
the nilrogen-can-ying gas so as lo fomi a diffusion baiTier layer and a spacer oxide layer on Ihc top 
surface and the side wall of the gate stack; and 

removing aportion of the diflusioa barrier layer and the spacer oxide layer at atop surface 
of the gate stack such Uiat polysilicon nmlcrial of the second gate polysilicon region is exposed to 
the atmosphere, and such that what remains ofthc diffusion barrier layer aRcr the step of 
removing comprises the diHuslon barrier region, and what remains of the spacer oxide layer after 
the step 0 f removing comprises the spacer oxide region. 



9, (Withdrawn) A semiconductor structure, comprising: 
a semiconductor region; 

a gate stack on top of the semiconductor region, tlie gate stack including 

(i) a gate dielectric region on top of the semiconductor region, 

(ii) a first gate polysilicon region on lop of Ihc gate dielectric region, and 

(ill) a second gate polysilicon region on top of the first gate polysilicon region, 
the second gate polysilicon region being doped with a type of dopants; and 

a di ffusion barrier region and a spaotjr oxide region on a side wall of the gate stack, 
wherein the diffusion barrier region is? sandwiched between the gate stack and the spacer 
oxide region, and 

wherein the diffusion barrier region is in direct physical contact with both die fust and 
10/711,742 5 
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second gate polysiUcon regions. 



10. (Wilhclrawu) Tl»c semiconductor stmclufc of claim 9, whCTCin the second gale polysilicon 



rcgioji is doped with n-typc dopants. 



1 1 . (WitlHirawn) The semiconductor structure of claim 9, wherein the diffusion barrier region 



compri.scs oxynitridc silicon, 



12. (Withdrawn) Tlic semiconductor structure of claim 9, wherein a first thickness of a fust 
region of the spacer oxide region corresponding to the furst gate polysiUcon region and a second 
Ihickness of a second region of the spacer oxide region corresponding to the second gale 
l)olys5ilicon region arc substantially identical. 



13. (CuiTcntly amended) A method of fonning a semiconductor structure, comprising the steps 



of: 

providing a semiconductor substrate; 

fonning a gate slack on top of the semiconductor substrate, Uic gate stack including 

(i) a gate dielectric region on top of the semiconductor substrate, 

(ii) a fust gate polysilicou region on top of the gate dielectric region, and 

(iii) a second gate polysilicon region on top of the first gate polysilicon region, tlie second 
gale polysilicon region being heavily doped witli a type of dopants; and 
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fomiing on fiisl and second side walls of the gate stack first and second diffusion batricr 
regions and Hrst and second spacer oxide regions. rcspecUvcIy, 

wherein the first difil-sion barrier rcfiion is sandwiched between the gate stack and the first 

Spacer oxide region, 

wherein the first difftision baTricr region is in direct physical contact with both the first and 

second gate polysilicon regions, 

wherein the second dilTusion barrier region is sandwiched between the gale stack and the 

second spacer oxide region, and 

wherein the second dilTusion barrier region is in direct physical contact with both the first 

and second gate polysilicon regions^ and 

wherein the first and seco nd diffiision b arrier reaions mmprjse a material havin^^ 
^.p.r.y nf prAvnntin<> a difTnsion of oxiftciT^taimnft materials thropj^icJkgLaildscgpjid 

ditJusitmbMQCLtSgioDS- 



14. (Original) The method of claim 13, wherein Iho second gate polysilicon region is doped with 



n-lypc dopants. 



15 



. (Original) The mctlwd of claim 13. wherein the step of forming the gate stack comprises the 



steps of: 



fonning a gate dielectric layer on top of the semiconductor substrate; 
Ibrming a gale polysilicon layer on top of the gate dielectric layer; 
implanting dopants into a top layer of the gate polysilicon layer; and 
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etching uway portions of Ihc gole polysilicon layer and tiic gate dielectric layer such that 
what rcinnins of the gate polysilicon layer after the step of etching comprises the first and second 
gate polysilicon regions, and what remains of the gate dielectric layer after the step of etching 
comprises the gate diclcclric region. 



16. (Original) The method of claim 13, wherein the first and second diffusion baiTier regions 
comprise oxyiiitride silicon. 



17. (Original) Tlic melhod of claim 1 3, wherein ihc step of fonning the f.ist and second diffusion 
barrier regions and the first and second spacer oxide regions comprises the steps of: 

fomiing the first and second diniision banier regions at lop surfaces of the first and second 

side walls of the gate slack, respectively; and 

fonning tl^e first and second spacer oxide regions on top of Ihc first and second diflusion 
barrier regions, rcijpcctively, after the step of fonning the first and second diffusion barrier 



regions, 



1 8. (Original) The melhod of claim 1 3, wherein the step of fonning the first and second diffusion 
baiiier regions and Ihc first and second spacer oxide regions comprises the step of theimally 
oxidi/.ing the first and second side walls of the gate slack with the presence of a nitrogen-carrying 

gas. 
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19. (Original) Tlie method of claim 18, wherein the step of Ihcimally oxidizing the fust and 
second side walls of Uic gale stack with the presence of the nitrogen-cairying gas comprises the 

sleps of: 

prc-hcating the nitrogen-canyiug gas; and 

thcnually oxidizing the first and second side walls of the gate stack with the presence of 
the prc-heatcd nitrogen-carrying gas. 



20. (Original) The method of claim 18, the step of thermally oxidizing the first and second side 
walls of the gate stack comprises the steps of: 

thermally oxidi?'.jng top surfaces and Uie first and second side walls of the gate stack witli 
the presence of tlie nitrogen-carrying gas so as to form a diffusion barrier layer and a spacer oxide 
layer on the top surfaces and the first and second side walls of the gate stack; and 

removing portions of the diffusion barrier layer and the spacer oxide layer at a top surface 
of the gate stack such that polysiUcon material of the second gate polysilicon region is exposed to 
QIC ainjosphere, and such that what remains of the diffiision barrier layer after the step of 
removing comprises the first and second diffusion banicr regions, and what remains of the spacer 
oxide layer after the step of removing comprises the first and second spacer oxide regions. 
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